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If these three high-pH complications are corrected for, then the variation of kcat with pH in all three cases is governed by a single, non-essential ionization, around pH8.2 in the presence of Mg2+, and pH6 in its absence. It is tempting to equate this ionization with that obtained for conventional substrates [pH8.4 with Mg2+ and pH6.5 without (Tenu et al., 1971) ], but, if the same species is responsible, proton loss eliminates activity against conventional substrates and improves activity against these salts. That the only accessible ionization should be non-essential confirms our picture of the catalytic mechanism of their hydrolysis, a process accomplished preponderantly by induction of strain on binding, and influenced by ionization of active-site groups only through the change in ionic environment. The major determinant of membrane microviscosity is the cholesterol/phospholipid ratio and there is evidence that the microviscosity of the plasma membrane of some types of malignant cell is lower than that of the corresponding normal cell Inbar & Shinitzky, 19746) . Inbar & Shinitzky (1974u,b) have proposed that the malignancy of leukaemic cells in humans and mice depends on the cholesterol content of the plasma membrane. As we have been studying the properties of cholesterol-enriched and cholesterol-depleted Ehrlich ascites-carcinoma cells, we have been able to test this hypothesis in another type of malignant cell.
The ascites-tumour cells were harvested from the peritoneal cavities of mice 8 days after inoculation and washed with Eagle's minimal essential medium supplemented with 10% foetal calf serum. This medium was used for all subsequent incubations.
Cells were depleted of cholesterol by incubation with dispersions of phosphatidylcholine (Bruckdorfer et al., 1968) and enriched with the sterol by incubation with dispersions containing 1.67mol of cholesterol/mol of phosphatidylcholine (Alderson & Green, 1975) . Incubations were carried out overnight at 25°C with 1.5 x lo6 cells and 5 0~g of dispersed phospholipid per ml of medium. Control cells were incubated in medium alone. The cells were washed three times in fresh medium and samples taken for analysis and viability testing. By Trypan Blue exclusion, all three cell preparations were 75-87 "/, viable.
Samples from each preparation (2x lo6 viable cells per animal) were injected intraperitoneally into three groups of mice (15-16 animals per group). The weight of each animal was recorded periodically as a measure of tumour growth, and its survival time was noted. The survival profiles are shown in Fig. 1 The cells incubated with the phosphatidylcholine dispersion contained 25 % less cholesterol than the control cells and those incubated with the phosphatidylcholine-cholesterol dispersion, 37% more cholesterol than the controls (Table I ). In similar experiments, the plasma membranes have been isolated after incubation with phospholipidcholesterol dispersions, and shown to contain the extra sterol (J. C. E. Alderson & C.
Green, unpublished work).
There is no significant difference in the average final weight of the mice in the three groups, which indicates that death resulted from the tumour itself and not from infection or other causes. Mice given sterol-depleted cells showed the same survival pattern as those given the control cells, but animals injected with cholesterol-enriched cells survived, on average, 50% longer. It appears that the enriched cells have a slower rate of growth rather than that a large proportion of the injected cells failed to survive while the remainder grew normally, but more experiments would be needed to establish this.
Sterol-depleted cells do not show any increase in malignancy and this is also true of sterol-depleted lymphoma cells (Inbar & Shinitzky, 1974a) . However, cholesteroldepleted erythrocytes in contact with plasma lipoproteins take up cholesterol from the latter to restore their original content (Cooper & Jandl, 1969 have studied Ehrlich ascites-tumour cells in oioo and found that even cells which have not been depleted of cholesterol readily take up sterol from the very-low-density lipoproteins in the peritoneal fluid. This suggests that after injection the cells will rapidly make good any loss of cholesterol. On the other hand, if the net movement of sterol is from the lipoproteins to the cells, there will be no mechanism for the latter to get rid of surplus cholesterol in their plasma membranes.
The results confirm those of Inbar & Shinitzky (19746) with leucocytes and indicate that the malignancy of ascites-tumour cells does depend on the cholesterol content of the plasma membrane. This may result from changes in membrane microviscosity as Inbar & Shinitzky (1974a,b) propose, but other eRects of the extra cholesterol must also be considered (Alderson & Green, 1975) .
We thank the Medical Research Council for financial support JEREMY R. SCAIFE and G . ALAN GARTON Rowett Research Institute, Bucksburn, Aberdeen AB2 9SB, U.K. In previous studies in this laboratory it was found that, when lambs were fed on diets rich in cereals (barley, maize or wheat), the triacylglycerols of their adipose tissue contained unusually high proportions of odd-numbered straight-chain fatty acids and of branched-chain fatty acids (Garton et al., 1972a,b; Duncan et al., 1972, 19746) . The branched-chain fatty acids from barley-fed lambs were a complex mixture consisting mainly of monomethyl-substituted components, including several of the anteiso series and others in which methyl substitution occurred in several different positions nearer to the carboxyl group of the molecules; in addition, some dimethyl-and trimethyl-substituted fatty acids were identified (Duncan et al., 1974a,c) . Ruminal fermentation of starch-rich cereals gives rise to considerable amounts of propionate (0rskov et af., 1974), and it was concluded (Garton et af., 19726) that, when the lambs' hepatic capacity for gluconeogenesis from propionate was exceeded, it could be readily utilized as primer unit for the synthesis of odd-numbered straight-chain fatty acids (cf. James et al., 1956). Similarly, it was concluded (Garton et al., 19726 ) that branched-chain fatty acids probably arose as a result of the incorporation of methylmalonate (the product of carboxylation of propionate) into fatty acids synthesized from either acetate or propionate as primer units. Studies by Cardinale et al. (1970) suggested that methylmalonyl-CoA could be utilized by rat liver preparations to produce branched-chain fatty acids and, in a brief report, Buckner & Kolattukudy (1974) stated that a fatty acid synthetase preparation from goose uropygial gland could effect the incorporation of methylmalonyl-CoA into multibranched (tetramethyl) fatty acids.
In the present work fatty acid synthetase preparations from chicken liver and from subcutaneous adipose tissue of barley-fed lambs were incubated for 1 h at 37°C with 2-['4C]methylmalonyl-CoA together with acetyl-CoA, malonyl-CoA and NADPH. The fatty acids produced in several incubations were extracted into hexane and converted into their methyl esters with diazomethane. After the addition, as carrier, of a mixture of authentic methyl 2-methyltridecanoate and methyl
